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Conditional overexpression and deletion of genes in mice by combinatorial use of
lung-speciﬁc promoter elements and the tetracycline-regulated system provides a
powerful tool to elucidate the roles of candidate genes in the in vivo pathogenesis
of cystic ﬁbrosis (CF) lung disease. However, the original version of the reverse
tetracycline-dependent transactivator (rtTA) exhibited limited doxycycline (dox)
sensitivity and residual afﬁnity to its promoter (Ptet). We, therefore, used a new
generation rtTA (rtTA2s-M2) with no basal activity and increased dox sensitivity,
and the rat Clara cell secretory protein (CCSP) promoter to target its expression to
pulmonary epithelia in mice. For functional characterization of the novel founder
lines, mice were crossed with the reporter line LC-1, expressing luciferase and Cre
recombinase. Background activity, dox sensitivity, tissue and cell-type speciﬁcity,
inducibility, and reversibility of dox-dependent gene expression were determined
by luciferase activity, immunohistochemistry, morphometry and bioluminescence
measurements in neonatal and adult lungs. We generated two distinct novel CCSP-
rtTA2s-M2 activator mouse lines that confer tight and dox dose-dependent regula-
tion of transgene expression, with high inducibility, complete reversibility and no
background activity, in airway and/or alveolar epithelia. Our results predict that the
new CCSP-rtTA2s-M2 activator mouse lines will be useful to determine the roles
of individual candidate genes in the complex pathogenesis of CF lung disease and
might lead to the development of novel therapies.
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Age dependant changes in lung function and bacterial susceptibility were reported in
CF mouse models when bacteria were applied intranasally. Here, we investigated the
two models (a) B6.Tg-CftrTgH (neoim)Hgu and (b) Cftrtm1Unc-Tg(FABPCFTR)1Jaw/J
together with wildtype C57BL/6J (a) and wildtype littermate controls (b) in an acute
lung infection model with P. aeruginosa for age depending effects in their immune
response. Mice were grouped in animals <3 months and >6 months and infected
intratracheally with a disease causing sublethal dose of a virulent P. aeruginosa CF
isolate. The infection was monitored by lung function of the animals and the time
course of physiological parameters over 192 hours. Quantitative bacteriology and
lung histopathology of a subgroup of animals were used as endpoint parameters.
Although the transgenic Cftrtm1Unc-Tg(FABPCFTR)1Jaw/J and their littermates
showed a milder course of infection than the congenic CftrTgH(neoim)Hgu and
C57BL/6J, in general infected CF mice did not signiﬁcantly differ from their non-CF
littermates in susceptibility and severity of lung infection in both mouse models
and age groups. This outcome suggested that the genetic background was more
important for the course of the Pseudomonas infection than Cftr dysfunction and
the murine age. Regarding previous investigations of the same mouse lines which
have shown a higher airway susceptibility of older CF mice to intranasally applied
P. aeruginosa, we attribute the different outcome to the different sites of application.
Obviously the infected CF epithelium is impaired during the initial colonization of
upper airways, but not in the subsequent response of host defense.
